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=| CF 2 =CR 1 -Q-CR 2 =CH 



(1) 



(57) Abstract: Provided are polymers 
2 \ x i which have high Tg's and main chains of 

fluorinated alicyclic structures containing 
functional groups in such high concentrations that the functional groups can sufficiently exhibit their characteristics, and processes 
55 for producing the polymers. Fluorine-containing polymers each comprising repeating units formed by cyclopolymerization of a 
fluorodiene of the general formula (1) having a functional group; and a process for producing the polymers by radical-polymerizing 
sss a fluorodiene of the general formula (1): (1) wherein R' and R J are each independently hydrogen, fluoro, alkyl having 3 or fewer 
sss carbon atoms, or fluoroalkyt having 3 or fewer carbon atoms; and Q is a divalent organic group having a functional group. 

= (57) fflftt 

< CF 2 =CR' -Q-CR 2 =CH 2 • • (l) 
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CF 2 =CR' -Q-CR 2 =CH 2 • • ■ (1) 

2ffi<Dmmm, ) 

-hlB-&7y*^y-^—tt±«BS: (1) t-^^liSf 16X^*^7 ^*^xy|r 
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CF 2 =CR' -Q-CR 2 =CH 2 • ■ • (l) 

Ofc/sru r 1 x r 2 fis -£*u-eMfia:fc:> *g&D!i-7\ 7y», &$ft3£* 

5* (1) T?**tt*-&'7^|»5?Ji^ (WT> t7^-^y (1) 2^5- ) 

o^bm^fciD. £lTO (a) ~ (c) ©«kU3gUJi£ffidJ^fifc-t-Sfc%*.e>Hs 
^3fe^W^*f©*S*«fJ:9^7.y*^^ (1) ©SMbfiGHfrWu mmi,m& 
(a) , (b) *fc«t*©M#«r^fe*j»t)3gU^tfeiU"C"&tr*» 
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(c) 

5£ (1) {caViT, R 1 , R 2 tt, -en-^ftffi&fcl, zkJStM^ 7yfftIHK 
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*MW«r*jirt-* #t*«-?«fte f***««»^ 7 ymm^tm* 
#-/u3E> s co or 4 (fcfcu r 4 te7kmm*-£tctemm®is$xT<oTj\'* 

A**) £fcteSO z R 5 (fcfcU R s tt/M=y>JDR^ *Sfta£*fcttiK*j8fe5 

tjv*;v^ ^mm^r ^^ym, tazg&^^vT^**^^ tin 

aSo-C^y^aiV (1) £LTf±TfE5£ (3) T-^&frSte^tfs&^LVN 

(r 1 , r 2 tttaianira o 
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— R 8 -C (R 8 ) (R 9 ) -R 7 - • • • (2) 

CF 2 =CR' — R 6 -C (R 8 ) (R 9 ) — R 7 -CR 2 =CH 2 

• • • (3) 

(fcfcu r 6 n r 7 it, tn^tmtL\c, m^k, vmm&-. ^-Tjvmm 
y awst^ 3 «t<^ r/w^/us* fc nmmm 3 OT£> p r^/um, 

R 6 v R 7 l^(t57/V^wyliUtt (CH 2 ) m *s#*U<s 

(CF 2 ) m J0W£UV> (m, n f±^r^tbl ~ 3 0jg& 
) 0 R e tR 7 ©«ft-fr*»C*3V^-Ctt % Wffct>mfeO»Tf*)5 (^O^-s m 
+ nf±2*fc»3##T§:LV\ ) ^— ^dSrttfeCO^T-f&^m^^^if^* 

r/v^/waE, 7x=/i^, M7~9®7x^7;^/H (fcfcU m 
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1. 



CF 3 

CF 2 =CFCF 2 CCH=CH 2 
OH 



CF 3 

CF 2 =CFCF 2 CCH 2 CH =CH 2 
OH 



3. 



CF 2 =CFOCF 2 CCH 2 CH=CH 2 
OH 



r 

CF2—CFCF 2 CCH^H=CH2 

OCH(CH3)OC 2 H s 



5. 



CF 2 =CFCH 2 CHCH=CH 2 

CH 2 
I 

F 3 C— C— CF 3 
OH 



6. 



CF 2 =CFCH 2 CHCH 2 CH=CH2 
CH 2 
F 3 C — C— CF 3 
OH 



CF 2 =CFCH2CHCF=CH 2 
I 

F 3 C— C~CF 3 
OH 



CF2=CFCH2CHCH 2 CH=CH 2 
OH 




9, 



CF 2 =CFCF2CFCH 2 CH==CH 2 




OH 



10. 



CF 2 =CFOCF 2 CFCH 2 CH— CH 2 
0(CF2) 3 C(0)OCH 3 



11. 



CF 2 =CFOCF 2 CFCH=CH 2 

OCF 2 CF 2 C(0)OCH 3 



12. 



CF 2 =CFCH 2 CHCH2CH=CH 2 
CH 2 CH 2 C(0)0H 
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13. CF 2 =CFOCF 2 CFCH 2 CH=CH2 
OCF2CF2CH2NH2 



14. CF 2 =CFOCF 2 CFCH=CH2 



0(CF2)3CN 



15. CF 2 =CFOCF 2 CFCH 2 CH=CH 2 
OCF 2 CF 2 S0 2 F 



CH 3 

16. I 

CF 2 ==CFCH 2 CCH 2 CH=CH 2 



17. CF 2 =CFCH 2 CHCH 2 CH=CH 2 
Si(OC 2 H 5 )3 



1 8. CF 2 =CFCH 2 CH CH=CH 2 
Si(OCH 3 ) 3 



19. CF 2 s = s CFOCF 2 CFCH2CH«CH2 

0(CF 2 ) 3 P(0)(OC 2 H 5 ) 2 



20. CF 2 =CFOCF2CFCH 2 CH=CH 2 
OCCFJaOC^Hs 



21. 



CF 2 =CFCHCHCH 2 CH=CH 2 



F 3 C 

OH 



-CF 3 



22. cF 2 =CFOCF 2 CFCH=CH 2 

OCF 2 CF 2 CHpH 2 
O 



23. 




SO3H 



24. CF 3 

CF 2 =CFCF 2 CCH 2 CH=CH 2 
OCH 2 OCH 3 



#CCF 2 =CFCF 2 C (CF 3 ) (OH) CH 2 CH=CH 2 Hfiffi&fcm 



WO 02/064648 PCT/JP02/00796 



9 

•^yaw-v^-TV, (2, 2— ■s^fvv-i, 3-^^y—/u 

fciifT $ * 5 1> *> tbtf ft A/ & PIS $ tita v , W fi 9 
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&mftt vx\m.myxhimmrxh^<, **ifticw:*jBE~ i o o 

y^i, mnmm, &nmmm, 7*m^*k tt^r-c^s m*mm 
mm? a iiffliioWffl^^uA, mmnu mm. m^mm 

<mMM> 

THF ;fl^7t Fp77^. PS t ; iKD^f^ R2 2 5 ; ^na^y 

„ I PP ; itJ yT'of/V/^ aft*— 

ho 

(^fi&^Jl) CF 2 =CFCF 2 C (CF 3 ) (OH) CH 2 CH=CH 2 <£>^ 

J* 

2 LW#7^M^frg£f-CF z C1CFC1CF 2 C (O) CF 3 ©108g 
irJIfokTHF 5 0 0ml SrAtK 0*0^*1 bfc. trtt*#i^TT' CH 2 
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= CHCH 2 MgC 1©2M©THF^I2 0 0ml?r^|u 200ml <Df$bk 
THF-e*3RUfcfcOS:J!ft5. 5 ISraa>ttTifiTLfc.«T**T& O'Ct* 3 0#\ 
i^-ei.7^WU 2Nli2 0 0mUiTtfc. 7jc2 00raliW 
/vol— r^3 0 0ml «r*D;t$MRU SfctTvwn— f;Hl^tii £ LT#fc„ 

^— T?*S|BU »CV^T?iftBSI&«LTs 85g©CF 2 C1CFC1CF 2 C (C 
F 3 ) (OH) CH 2 CH = CH 2 (6 0~6 6^/0. 7kPa)^fc 0 
&V^-e5 0 0ml <Dtf7X8l&fti$Hzmto8 1 giv?W>l 7 0ml £A 

LfcCF 2 C 1 CFC 1 CF 2 C (CF,) (OH) CH 2 CH=CH 2 <0 8 4 
g&i?$-2c4)->5 0ml-«HlUfct><!)*l. 6P»M* a »t"CMTUfc 0 ?^Ti^T 
1 0 O'O-TM 0B#^a#bfc o RJtS»4:*afiU ^SOS^^I^-CSfc^L 
fc„ 30g© CF 2 =CFCF 2 C (CF 3 ) (OH) CH 

2 CH=CH 2 (3 6~3 7VlkPa)r#fc, 

1 H-NMR (3 9 9. 8MHz, &ft : CDC 1 3 , : "T h7^f/W7 

^) 5 (ppm) :2. 74 (d, J = 7. 3, 2H) , 3. 54 (broad s 
, 1H) , 5. 3 4 (m, 2H) , 5. 8 6 (m, 1 H) „ 

1 9 F — NMR (3 7 6. 2MHz, &gg : CDC 1 , , : CFC 1 3 ) 6 (p 

pm) : - 7 5. 7 (m, 3F) , - 9 2. 2 (m, IF), - 1 0 6. 5 7 (m 
, IF), -112. 6 (m, 2F), -183. 5 (m, 1 F) „ 
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mmm 1 ) 

±m&J$Ml-?&1t*y?'-CF 2 =CFCF 3 C (CF 3 ) (OH) CH 2 
CH=CH 2 Ol. 0g33±t) ( »f/l'O. Sg^flOmm^^OO 

(7 0^C) -ce^S^^^rfCo fi^> 1 5 OTJTM 2l#l1im^li&#£:£l^fcL 
*£OS•^/-^-£l&*bfCo -t ^i^7 5/^^ittr*-r-5^^ 
jKy^r— 0. 9g^#fc 5 THFMt U-T/BV^cGP Cfc: J; ^SflJtbfcP S 
t&&:£^&^ gfcTO:^* (Mn) 4 3, 2 0 0, (Mw) 
2 3 3, 1 0 0ffe!l,Mw/Mii = 5. 3 9 T'&o fc. ;^;£^l##f 

(DSC) JCi!5TOtfcTg|*l 5 4 c C^fo>9, ^T?6fei&5|et£-efeo fc 0 
ifcfc, ilt^lf (TGA) {iJ:t)9!j^'bfcl 0%fiS^««4 0 S'C-Cfe 
t^^^Hir-tbV, THF, g^m^^K /K 2--* 

— 7/W^-n^3f^/V3i^/— ^i^fipT^-efct), R2 2 5 N I7/K3-n (2- 

19 F — NMRM 1 H-NMRIui!) J^TO^ & 5g Uti£0'>& < 1 1> V 
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m&MftmthT i pp8mg^ijpu m-kum&4 o < ctLx*«ji t 

THF£^£UTffiV^GPCt£.fcD$!^b7cPS tHI^fi^, 9K 
spi^^S (Mn) 1 3 4, 2 0 0, SMTO^-ft (Mw) 3 2 9, 1 0 0"?: 
&0> Mw/Mn = 2. 4 5T&o/fc 0 7kM^»##t (DSC) tiDffl^ 
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tTgiii 5 3 t c-efc?K MT?6fi*&5M*-e*>ofc 0 #as*^*f (tg 
a) o%SJBfei^a*rt4 o 5fefeofc, #btwttf?>w- 

{±T-fe-h^ N THF S /K 2— 

/He:fi«r^"efc9 s R2 2 5, (2 —zf*f->V7- h7 1 K07? 

(«0>J3) 

LfcPS tif^ilt IfcTOOTS (Mn) 1 8, 8 0 0, MS^^S 
(Mw) 5 8, 3 0 0-efcO,Mw/Mn=3. lOffcof;, *^j£St8&£#f 

(dsc) (cj: oiU^ufcT g f±i 5 or-efe<9, MT?e-fe*&^o^y -7— 
-efc o fc, * fc, am §##f (t g a) ta 9 so^ bfc 1 0 4 

OS'CT-foofco ft&tbfcaKy-r-fir-fc THF. RSfe^^/K — 
/K 2—^— 7/l'*n^V/l'3t^y— /HcttBTft-efcD, R2 2 5 % 

(k*S0il4) 
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7 0TC) T?6B#Mfi^£ii:/s: 0 fi£H, Mt^^^ty^l^TLr, #y 
T-SrmtS*/t«, 15 0^1 2l*ra*£ftj*«:!*J6Lfc. 

^GPCfCiUlSISLfcPS tt^^fm (Mn) 14, 2 

0 0, IfW^i (Mw) 4 1, 3 0 0tib^Mw/Mn = 2. 9 1ffc 

Hfifct^vi^ y ^ y — ;k 2 ^/loa-n^df-VA*** y — /W-OT^lffc D » 

R2 2 5, st—TJUstn (2-'/f;l'7 ; h7t Fo77^) . 
-Or?? ^K:»^?ST?*)o fc. 

(^J##!l2) CF 2 =CFCF 2 C (CF 3 ) (OCH 2 OCH, ) CH 2 C 
H=CH 2 (D^f$ 

1 0 L0^7^W^CF 2 C 1 CFC 1 CF 2 C (O) CF a ©758 

= CHCH 2 MgC102MWTHF^tl. 4L^10. 5 BSNWJWTilST 
Ufc c ^TJ^T^ 0 tT- 3 0^ M/C 1 2 fl^ffl^Lfcm, ^ n n y 9vvy ^ 

AD, #$iU ^t?«ieU»feHfc&«f*l. 5LC0 7 J<t?2 

[Hl7KgfeL-^ 0 ^V>T-j^JE^®L--C % 6 7 7 gOCF 2 C1CFC1CF 2 C (C 
F 3 ) (OCHj OCH 3 ) CH 2 CH=CH 2 (5 3~5 5°C/0. 17kP 
a) £#fco 

n-C 3 L <D3f 7 *MRlfc$&\z.m& 5 7 7 gi V 1 . 3 L ^rAtt. 3 
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F 2 C1CFC1CF 2 C(CF 3 ) (OCH 2 OCH 3 ) CH 2 CH=CH 2 
W6 7 7 g &2B$mfrVrffiTV1t 0 ffiTfeT&. 1 0 O^TM 7 Lfco 

CF 2 =CFCF 2 C (CF 3 ) (OCH 2 OCH 3 ) CH 2 CH=CH 2 (4 
3~4 5t/0. 6kPa) £#fc 0 

1 H-NMR (3 9 9. 8MHz, : CDC 1 3 , : fF7^f/^> 

7^) 6 (ppm) :3. 16 (broad, 2H), 3. 44 (s, 3 H) , 
4. 9 5 (m, 2H) , 5. 2 2 (m, 2H) , 5. 9 2 (m, 1 H) „ 

1 9 F-NMR (3 7 6. 2 MHz. :CDC1 3 , ^ : CFC 1 3 ) 
5 (ppm) : — 7 2. 5 (m, 3 F) , - 9 2. 9 (m, 1 F) , - 1 0 6. 
8 (m, IF), —10 9. 7 (m, 2 F) , -183. 0 (m, IF) „ 

(£-J&#j3) CF 2 = CFCF 2 C (CF 3 ) (OH) CH=CH 2 <D<&f& 

2 LO^f7^MKf&til-CF 2 C1CFC1CF 2 C (O) C F 3 <£> 1 0 4 g 
tJfcdcTHF 6 0 0ml 0 < C(^5fepU7>i o trtiif i^TtCH 2 
= C HM g B r©lM©THF^t3 7 0ml £ 7 BfrMj&MtTSiT Lfc. ?1§T^- 

rm o 3 o M-e 1 5 h#m&# u 2 n w 2 0 0 m 1 zmr ufc 0 * 

2 0 0ml £ S*^/^— fvV 3 0 0ml ^r^^M U S^cn^/uai— ^/Mf £r 

Tfcfc&j^sKu*-*— -eaMf&U gfev^^jE^WUx, so g ©CF 2 cicf 

C1CF 2 C(CF 3 ) (OH) CH=CH 2 (4 3 ~4 5 TC/0 - 6 k P a ) 
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HkKs 5 0 0ml <DH 7*$m&$kK.W& 80gt Vtt-V-ls 2 20ml^A 

tv, a vmx°m$i<nfemb&&~ ftofc„ i o o'ctwu; ±t5.x~&j& 

LfcCF 2 C1CFC1CF 2 C(CF 3 ) (OH) CH = CH 2 O80gtrl 
^ra^ttT^TLfco ffiTti&T®, 1 0 0^4 O^m^bfc RfcWtZZffi 
U ^ficOi^^VTi&^bfco 5»Mffi^@U 37g©CF 2 =CFC 
F 2 C (CF 3 ) (OH) CH=CH 2 (4 0-4 2V2. 4kPa) $r#fc s 

1 H-NMR (3 9 9. 8MHz, : CDC 1 3 , : h7^f^> 

7>0 6 (ppm) :4. 89 (broad s, 1H), 5. 71 (m, 1H 
) , 5. 9 6 (m, 2H) „ 

1 9 F-NMR (3 7 6. 2 MHz, ^ : CDC 1 , % : CFC 1 3 ) 

5 (ppm) : - 7 4 . 1 (m, 3F) , -91. 9 (m, IF) , —106. 
7 (m, IF), - 1 1 3. 1 (m, 2 F) , - 1 8 2. 9 (m, IF) , 

extras) 

&$.M2X*mbtitc^7ymi/^ <ElTS*=>' , 2fc.VN3. ) 5. 7g*3j;tm 

f^2 3 g £1*1^5 0 C C©;tf 7*Mff£^{-tt&^fc„ iW-. 
§8*6Wt b-C^^^/v^-n^^y^f/w^—^^ K0. 2 4 g trS^DL/c ^f*l 

n«aJSfc5Wrt (7 or) -e6i*wji^$-a'fc 0 s-a-ife, & 

Jc£:^^ d r^> I t'^TU-C, StffcSK 1 5 O^CT'l 2 ttPQ* 

. 5gW:= 1 9 F-NMR^it/ 1 H-NMR^cfcoXSlJ^Lfcm^l 5 
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a^m; -r-wiLomj&tis 1 nmyv^ 2 m&= 52/48 

it) -efeofcc 

&e>tl1tm&ft<D* THFMt ItiB^fcGPClCJ: VMfc^tcPS tf& 
*^3F*tt, SfcTO^H 1 * (Mn) 1 2, 0 0 0, lf¥^^t (Mw) 3 4 
,8 0 0 *} „ Mw/Mn = 2 . 90 X*h^tc 0 ^SSifetlR^ 
*f (DSC) !Cj:9»3&UfcTg*Sl 2 9'C-e*>9 % SftM#*f (TG A) |ci 

MOl^-efe^ T±h>. THF, tfrgfc^/K 2-^- 
?SV&v^*c>'/l'X.# Ma-FSIfe-CfoV , R2 2 5, /*—-7jV*xi (2-^ 

^^j2-C#btLyt'g-7y^^V2 g*3iU^^^-/V4 0 gSr^^fl 0 
5*1*3 (7 0°C) -ei 6i^WS-e-*^rfc. KlSWttfc^^^+teflST 

#tff (TG A) fcJ:DiW3tUfcl 0%fiJMfe^ffl*iS3 9 0 t C'efoi9, 1 9 F- 
NMR^itf 1 H-NMRti:J:«3lUfiiWi ilBI»^|ft?>igU«ig«r^rl-5J)|WbS 
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19. 

toWft (7 cm t7«^^tfc ( m&fe, m^mm^^^^mr 
as*. zmzG? >>iM^tts^igstt^ y 8 . 2 g 

^iH^SJi, JfeW^* (Mn) 1 0 0 0 0, It^^^^t (Mw) 280 
OOffc?), Mw/Mn = 2 . 8 0 T?ft>o/£ 0 . Wb*l»fcfi-g-f*:|4, *SfefeSE*&# 
«f (DSC) |Cj:t>»l3eUfeTg*$l 5 9*C-Cfe!J. I?fiT-efi«©l^ft 
-CfcofCo ilt^tf (TGA) 0%M^Mfl&W:3 

9 5tf*ofc. WfctLfcfi'&frttr-feh^ THF S BE»3£?yK /K 
2 7^^-ct^^rv'/Uni^ y — /Kif* pT^t?fe i5, R 2 2 5 „ ~7 )Virn 

o*: 0 1 9 F-NMRfei^ 1 H-NMRfcJ;OWT©il*!J3EUt»5i<0^< £ 
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&mfe, 7*hv^K *7r-f^ 
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1. TIB^i (1) "C* tMtf 1 7 y i^xyis^l-g- tfcl 51 L 
CF 2 =CR 1 -Q-CR 2 =CH 2 - • • (1) 

(fcfc*u r 1 % r 2 ^njptuairu:, itawst-^ y^mm*-* mmm3si 
3. 'B-fg^soR 3 otaru r 3 mrnrn^-. ms&it^t;^/^, ^ 

m) , CO OR 4 (fcfc'U R 4 «7K*JW J f : **:«:«*afe5«T©T^'¥/V*) 

*fcteso 2 r 5 (fcflfu r 5 fj^ayyi^ *&2£*fctt&*#5en r 0> 

CF 2 =CR' -Q-CR 2 = CH 2 • • • (1) 

acfcb, r 1 „ r 2 ta, ^tb-enaaarK:, Tk*!*^ ^*$c3w 
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5. TIB5t (2) 1?**ixS{b#4fc. 
CF 2 =CFCF 2 C (CF 3 ) (OR 3 ) CH 2 CH=CH 2 • • • (2) 
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